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By Frances Leslie Lucas, Andrea Siewers, David C. Goodman, Dongmei Wang, and David E. Wennberg

New Cardiac Surgery Programs
Established From 1993 To 2004
Led To Little Increased Access,
Substantial Duplication Of
Services

ABSTRACT Despite decreasing demand for bypass surgery, 301 new cardiac
surgery programs opened between 1993 and 2004. We used Medicare data
to identify where the new programs opened and to assess their impact on
access and efficiency. Forty-two percent of the new programs opened in
communities that already had access to cardiac surgery, which suggests
that their creation has led to a fight for shares of a shrinking market.
New programs were much more likely to open in states that did not
require them to show a certificate-of-need. Overall, travel time to the
nearest cardiac surgery program changed little, which suggests that these
programs have done little to improve geographic access. The duplication
of services that resulted in many areas may have engendered competition
based on quality, price, or both, but it may also have increased surgical
rates, with unknown results. We observe that certificate-of-need
requirements may help avoid unnecessary duplication of services by
preventing new programs from opening in close proximity to existing
ones.

C
oronary artery bypass graft sur-
gery—referred to in this paper as by-
pass surgery or cardiac surgery—is a
resource-intensive specialty service
that can give patients major relief

from angina, increased tolerance of exercise,
and improved quality of life. The surgery can
even prolong the lives of patients with specific
patterns of coronary artery disease.1

The number of bypass surgeries performed in
the United States increased during the mid-
1990s, peaked in 1997, and decreased there-
after.2 Despite this, the number of new cardiac
surgery programs continued to increase between
1993 and 2004.3 Has this expansion served pa-
tients and the health care system well?
From a public policy perspective, the most

compelling argument for the development of

new programs is to improve patients’ access to
health care. From the hospital industry’s per-
spective, cardiac services are important revenue
centers, both because of the income they gener-
ate directly and because they support interven-
tional cardiology procedures such as cardiac
catheterization, angioplasty, and insertion of
stents to open clogged arteries, all of which
areprocedures that alsoproduce income.During
the federal 2004 fiscal year, cardiac surgery was
the third most profitable surgical service, after
neurosurgery and transplant surgery.4 In gen-
eral, cardiac services overall contribute 25–
40percentof ahospital’snet revenues.5 Specialty
heart hospitals can be especially lucrative.6,7

The dilemma for policy makers is how to plan
the development of new cardiac surgery pro-
grams that legitimately improve access without
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increasing demand8 and exacerbating the dupli-
cation of services in the health care system. His-
torically, the planning function was performed
through the certificate-of-need process, inwhich
an applicant generally must demonstrate both
the need for and its capacity to provide high-cost
new medical services before the state grants ap-
proval for the new program. However, many
states repealed their certificate-of-need laws
once the federal mandate for their provision
was repealed.9

Given the overall decrease in the use of bypass
surgery in recent years, continuing to expand the
number of hospitals offering cardiac surgery
may result in unnecessary duplicationof services
without increasing patients’ access to such ser-
vices. Our multiyear study usedMedicare claims
data to identify where new cardiac surgery pro-
gramswere created and to assess their impact on
geographic access.Wemeasured patients’ access
by travel time for Medicare beneficiaries and by
duplicationof services in small geographic areas.

Study Data And Methods
Hospitals Performing Bypass Surgery We
used Medicare claims data from the Medicare
Provider Analysis and Review files to identify
all hospitals performing bypass surgery from
1992 to 2004. Each claim includes dates of ser-
vice; up to six International Classification of Dis-
eases, Ninth Revision (ICD-9), procedure codes;
and a hospital identification number. We in-
cluded in our study hospitals whose identifica-
tion numbers occurred on any claims containing
ICD-9 procedure codes 36.10–36.19, which cover
coronary artery bypass surgery.
We defined established programs as those bill-

ing forbypass surgery in 1992.Newprogramsare
those that started billing for the surgery between
January 1993 and September 2004.
We excluded hospitals that began billing for

bypass surgery in the final quarter of 2004, be-
cause they would not provide sufficient informa-
tion for our analysis.We also excluded hospitals
that discontinued billing for the surgery before
August 2004, on the assumption that they had
closed their cardiac surgery programs.We used a
combination of Internet searches and personal
telephone contacts to identify specialty heart
hospitals because the Medicare data did not in-
clude information about them.
We obtained ZIP codes for most of the hospi-

tals fromMedicare’s Provider of Services file for
2001. For twenty-two hospitals, we conducted
web searches to obtain their ZIP codes. Nineteen
of these hospitals had opened after Medicare’s
file had been constructed, and the file had in-
complete data for the other three hospitals.

Travel Time To Hospitals To obtain a mea-
sure of geographic access and its change over
time, we estimated the travel time to the nearest
cardiac surgery hospital from the ZIP code of
residence for each beneficiary in the Medicare
eligibility files.We included each fee-for-service
Medicarebeneficiarywhowaseligible atmidyear
in 1993 or 2004.
For all of the beneficiaries’ ZIP codes in the

continental United States, we thenmeasured the
distance from the so-called population centroid
(an estimate of the geographic center of the pop-
ulation in the ZIP code) as of 1993 and 2004 to
the nearest road. We added this distance to the
distanceby road to thepopulation centroidof the
ZIP code of the nearest hospital, weighting by
road type to estimate a beneficiary’s total travel
time to that hospital. When a beneficiary’s ZIP
code of residence and the nearest hospital’s ZIP
code were the same, we set the travel time at
zero.10 For a handful of ZIP codes, we could
not calculate travel times.We derived these from
MapQuest, an online mapping application.
Access To Cardiac Surgery Programs To

investigate changes in access bypopulation char-
acteristics, we also identified age, sex, and race
as well as the so-called rurality of residence for
each beneficiary—that is, to what degree the lo-
cation of residence was or was not rural.We de-
fined four levels of rurality—urban, and large,
small, and isolated rural ZIP codes. We used
Rural-Urban Commuting Area codes to catego-
rize the ZIP codes.11 Then we calculated travel
times for each subgroup of beneficiaries.
We used two measures of efficiency, or dupli-

cation of services. The first was whether new
cardiac surgery programs opened in areas al-
ready served by other cardiac surgery programs.
For this analysis, we identified each hospital
within a Dartmouth Atlas of Health Care hospital
service area according to the hospital’s ZIP code.
Hospital service areas represent referral patterns
for community-based hospital care, empirically
derived by examining travel patterns for health
care services in the Medicare population.12 We
identified which new cardiac surgery programs
opened in competitive markets—that is, a hospi-
tal service area in which a cardiac surgery pro-
gram was already in existence.
Our second measure of efficiency assessed the

distance between a new cardiac surgery program
and the closest program to it at the time the new
program opened. We measured this distance in
miles betweenZIP code centroids, using straight
line distances (corrected for the curvature of the
earth) rather than distances by road. Because
ZIP code population centroids can change over
time,weusedonly 1992 centroids for established
programs and2004 centroids for newprograms.
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For each new program, we determined wheth-
er its state required a certificate-of-need for
open-heart facilities when the program opened.9

TheMedicare hospital identification number in-
dicates the state in which the hospital is located.
Six states dropped their certificate-of-need re-
quirements during the study period: Pennsylva-
nia in 1996; Delaware, Nebraska, Nevada, and
North Dakota in 1997; and Ohio in 1998.
We hypothesized that new programs would

provide little improvement in access.

Study Results
In the continental United States, there were 883
cardiac surgery programs in existence as of
December 1992, and 301 new programs opened
between January 1993 and September 2004. Of
these new programs, 276 were in general hospi-
tals; 25 were in specialty hospitals.
The majority of new programs opened in the

East and Midwest (see the map in the online
Appendix),13 with a very high concentration of
new programs in the mid-Atlantic region. Of the
276newgeneral programs, 53percent opened in
states without certificate-of-need regulations; all
new specialty programs opened in stateswithout
such regulations. In states whose certificate-of-
need status changed during the study period,
78 percent of all new programs, regardless of
their type of hospital, opened after the require-
ment for a certificate was repealed. For example,
Ohio repealed its requirement in 1998. Five new
programs opened in Ohio before the repeal, and
eighteen opened after it.
Access The median travel time for Medicare

beneficiaries declined from seventeen minutes
in 1993 to fourteen minutes in 2004 (Exhibit 1).
In 1993, 36 percent of beneficiaries lived more
than thirtyminutes from the nearest cardiac sur-
gery program (Exhibit 2). By 2004 that portion
had dropped to 28 percent.
We found similar travel times for all of the

beneficiary subgroups, with two exceptions
(Exhibit 1). First, blacks lived much closer than
others to cardiac surgery programs, and there
was little change during the study’s time period
for blacks.
Second, travel times weremuch longer for res-

idents of all types of rural areas than for urban
residents. There was virtually no reduction in
median travel time for urban residents (72 per-
cent of the total Medicare population; data not
shown) over the course of the study, but median
travel times for rural residents decreased by a
little more than ten minutes, on average. The
largest decreases in percentages living more
than thirty minutes from the nearest bypass sur-
gery hospital occurred among rural residents

(Exhibit 2). However, the majority still had to
travel more than thirty minutes. This group in-
cluded more than 90 percent of the residents of
isolated rural areas.
Duplication Of Services Overall, 42 percent

of new cardiac surgery programs (37 percent of
new general programs and 100 percent of new
specialty programs) opened in competitive mar-
kets (data not shown). Eighteen general pro-
grams (6.5 percent) and seven specialty pro-
grams (28 percent) opened in the same ZIP
code where another cardiac surgery program al-
ready existed (data not shown). New specialty
programs opened much closer to established
programs than new general programs did. For
example, 31.9 percent of new general programs
and 80 percent of new specialty programs
opened within five miles of an existing program
(Exhibit 3).

Discussion And Policy Implications
Between 1993 and 2004 there was an increase of
about 30 percent in the number of cardiac sur-
gery programs in the United States. This dra-
matic increase is in spite of the decline in the
number of bypass surgeries during this period
(Exhibit 4).
The disconnect between growth and volume

is even more striking when one considers the

Exhibit 1

Medicare Beneficiaries’ Travel Time To Nearest Cardiac Surgery Program, 1993 And 2004

Median travel time, minutes

1993 2004
All beneficiaries 17 (7–44) 14 (7–33)

Age, years

65–69 17 (8–44) 15 (7–34)
70–74 17 (7–43) 14 (7–34)
75–79 17 (7–44) 14 (6–33)
80–84 17 (7–45) 13 (6–32)
85+ 16 (7–45) 13 (6–33)

Sex

Male 18 (8–45) 15 (7–34)
Female 17 (7–43) 14 (6–33)

Race

Black 9 (5–31) 8 (4–19)
Other 18 (8–45) 15 (7–34)

Rurality of residence ZIP code

Urban 11 (6–21) 10 (5–18)
Large rural 55 (40–77) 42 (28–63)
Small rural 61 (45–81) 50 (35–68)
Isolated rural 69 (52–93) 58 (43–79)

SOURCE Authors’ analysis. NOTES “All beneficiaries” are Medicare beneficiaries who filed claims for
cardiac surgery, as explained in the text. The ranges, shown in parentheses, represent the top of the
first quartile of beneficiaries (those with the shortest travel time) and the bottom of the fourth
quartile (those with the longest travel time).
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location of most of these new programs. More
than 80 percent opened within thirty miles of an
existing program, and more than 55 percent
opened within ten miles of an existing program.
The close proximity of these new programs to
existing programs resulted in a negligible de-
crease in travel time for the 72 percent of Medi-
care beneficiaries who live in urban areas. Thus,
these programs have done little to improve geo-
graphic access overall. Instead, their creation
has led to a fight for shares of a shrinking
market.
Although the overall impact of the new pro-

grams on access and efficiency has been mini-

mal, there are interesting findingswithin certain
subgroups ofMedicare beneficiaries. Beneficiar-
ies living in rural areas experienced a larger re-
duction in median, shortest, and longest travel
times, compared to beneficiaries in urban areas.
These results suggest that careful planning in the
future could have a beneficial impact on rural
residents and their access to cardiac surgery
services.
Interestingly, although questions have been

raised about possible inequities in the use of
cardiac services, black Medicare beneficiaries
had lower median travel times than others
throughout the study period. There is a large
literature indicating that blacks are much less
likely than others to have cardiac surgery.14

Clearly, geographic access does not explain that
difference.
Unintended ConsequencesOur results show

the negative impact when the creation of new
health care services is not carefully planned.
The most rapid increase in cardiac surgery pro-
grams has occurred in states that have dropped
their requirements for certificates-of-need.
New specialty programs opened in an espe-

cially inefficient pattern. All of these programs
opened within twenty miles of an existing pro-
gram, and80percent openedwithin fivemiles of
an existing program. These new specialty pro-
gramsopenedonly in states that didnot requirea
certificate-of-need—sometimes almost on the
border of states that did require one—and often
in close proximity to each other in highly com-
petitive markets.
Although these specialty programs may en-

gender competition based on quality, price, or
both, there may be unintended consequences as
well.Oneprevious studyperformedondata from
the time period we examined showed that in-
creasing the supply of such specialty services
could increase the rates of surgery based on pop-
ulation.8 Although the rates of bypass surgery
have not increased with increasing supply, the
rates of associated procedures such as angioplas-
ties and stents have increased dramatically. In
addition, increasing the number of hospitals
that perform cardiac surgery when the demand
for such surgeries is decreasing results in a
higher proportion of procedures being done in
hospitals where they are seldom performed,3 po-
tentially adversely affecting the outcomes.15

We acknowledge that travel distance is not the
only measure of access, but geographic acces-
sibility has been shown to strongly predict the
use of cardiac services and, sometimes, patient
outcomes.16,17 Evenwhena cardiac surgery center
is close by, it may be difficult to schedule an
elective bypass surgery if its operating rooms
are working at capacity. Such circumstances

Exhibit 2

Characteristics Of Medicare Beneficiaries Living Farther Than Thirty Minutes From The
Nearest Cardiac Surgery Program, 1993 And 2004

Percent of beneficiaries

1993 2004
All beneficiaries 36 28

Age, years

65–69 36 29
70–74 36 28
75–79 36 27
80–84 37 27
85+ 36 27

Sex

Male 37 29
Female 35 27

Race

Black 26 18
Other 37 29

Rurality of residence ZIP code

Urban 15 9
Large rural 88 73
Small rural 94 84
Isolated rural 97 91

SOURCE Authors’ analysis. NOTE “All beneficiaries” are Medicare beneficiaries who filed claims for
cardiac surgery, as explained in the text.

Exhibit 3

Distance Between New Cardiac Surgery Programs And Nearest Existing Programs

Percent of programs (N = 301)

Distance
New general program
(n = 276)

New specialty program
(n = 25)

Less than 1 mile 7.3 28.0
1–5 miles 24.6 52.0

6–10 miles 19.9 16.0
11–20 miles 12.7 4.0

21–30 miles 10.9 0.0
More than 30
miles 24.6 0.0

SOURCE Authors’ analysis.
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might explain the creation of new cardiac sur-
gery programs early in the study period, when
demand for cardiac surgery was increasing. But
it is highly unlikely to explain the creationof new
programs during later years, when the number
of such surgeries was declining.
Duplication Of Services It seems clear that

the opening of some cardiac surgery programs
during the study period, especially in rural areas,
improved access without adversely affecting ef-
ficiency. In addition, some hospitals probably
added cardiac surgery programs so that they
could perform primary percutaneous coronary
interventions—that is, angioplasty and stents
performed during a heart attack. Increasing ac-
cess to primary coronary interventions might be
a positive effect of new cardiac surgery pro-
grams. However, most cardiac procedures per-
formed inhospitals—even thosewith few cardiac
procedures—are done for other reasons.18

Despite potential benefits for some patients,
particularly those living in rural areas, we found
substantial evidence of duplication of services in
highly competitive markets, as well as the pro-

liferation of specialty cardiac hospitals, without
improvements in geographic access for the vast
majority of patients.
Proving Need For New Programs The cer-

tificate-of-need regulatory process has caused
controversy. Proponents believe that it canmake
health careplanningmore rational and theuseof
health care resources more efficient. Opponents
believe that the regulatory process actually adds
to health care costs by requiring documentation
of need and thus delaying the construction of
new facilities—resulting in higher construction
costs as costs in general rise over time—aswell as
by being anticompetitive. In addition, the regu-
latory process can become highly politicized.19

Flawed though it may be, the certificate-of-
need process is one way for society to avoid
spendingmoney toneedlessly duplicate a service
that already exists, in somecaseswithin the same
ZIP code. If the nation is serious about re-
straining the rate of growth of health spending,
such programs may need to be reinvigorated or
reinstituted in states that have dismantled
them. ▪

Some funding for this manuscript was
provided by the National Heart, Lung,
and Blood Institute (Grant no.
R01HL080437). [Published online June
23, 2011.]

Exhibit 4

Number Of Bypass Surgeries Among Medicare Beneficiaries And Number Of Hospitals Performing Bypass Surgeries,
1993–2004
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SOURCE Authors’ analysis. NOTES Number of surgical procedures is denoted by the red line and relates to the left-hand y axis. Number
of hospitals is denoted by the blue line and relates to the right-hand y axis.
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